H ealth care interventions, aimed at improving patient outcomes while decreasing health care expenditures, continue to evolve. In the Perioperative Surgical Home model, anesthesiologists may be tasked with the additional responsibility of preoperative optimization and risk modification. [1] [2] [3] Anesthesiologists with cross-training in transthoracic echocardiography (TTE) may have a unique advantage in preoperative cardiac risk evaluation. 1, 4, 5 We present a model where TTE examination is integrated by anesthesiologists during the preanesthesia assessment. If a Preanesthesia Assessment and Treatment (PAT) attending physician or an anesthesiologist in the holding area deems that a TTE examination is necessary during the preoperative evaluation, the TTE examination is performed on-site with immediate interpretation and communication of the TTE examination findings. We present the model using 172 subjects who underwent preoperative TTE evaluation by such an anesthesiologist-led consult service. The primary purpose of this report was to describe the workflow paradigm of the consult service.
METHODS
Following Institutional Review Board approval, retrospective data were obtained from the Perioperative Echocardiography Consult Service (PECS) quality assurance database within the Department of Anesthesiology. The electronic medical record was queried to match all subjects aged 19 years or older who received a TTE performed by PECS between June 1, 2013, and August 31, 2016. All TTE examinations were ordered independently, by either anesthesiologist or internist evaluating the patient or by the anesthesiologist assigned to the case, and performed either in the PAT clinic or in the preoperative holding area, respectively. TTE examinations were ordered based on the 2014 American College of Cardiology/American Heart Association Guidelines on Perioperative Medicine. 5 TTE examinations were performed in instances where sending the patient to the echocardiography laboratory would have delayed or canceled surgery due to time constraints. Exclusion criteria were TTE examinations performed as part of a study protocol for research purposes.
TTE Examinations
Either the PECS sonographer (94%) or the anesthesiologist (6%) performed the TTE examinations. The sonographer was a registered diagnostic cardiac sonographer certified through the American Registry of Diagnostic Medical Sonography with 10 years of experience in performing TTE. Interpretation of the TTE examinations was completed by 3 anesthesiologists certified in Advanced Perioperative Transesophageal Echocardiography, who were also testamurs in the Examination of Special Competence in Adult Echocardiography by the National Board of Echocardiography, and completed TTE training courses as previously described by Shillcutt et al. 4 TTE examinations were performed using either a Philips CX50 ultrasound machine with an S5-1 sector array transducer probe or IE33 ultrasound machine using either the S5-1 or the X5-1 matrix array probe (Philips Healthcare, Andover, MA). The Department of Anesthesiology's TTE protocol was used.
TTE examinations were interpreted immediately by the PECS Faculty and results verbally communicated to the preoperative physician and reported in the electronic medical record. Each patient was assigned a Surgical Mortality Probability Model (S-MPM) risk score and class level described by Glance et al. 6 The S-MPM risk score for each patient was determined from 3 risk factors: American Society of Anesthesiologists Physical Status (ASA-PS), surgical risk category, and emergency status. The point value of the score ranged from 0 to 9 and was classified into 3 levels with an associated risk of 30-day mortality assigned to each class (ie, class I: 0-4, <0.50% mortality; class II: 5-6, 1.5%-4.0% mortality; class III 7-9, >10% mortality).
RESULTS
TTE examinations were performed in a minority of subjects (1.1%, n = 172/15,701) evaluated in the PAT clinic. The majority of TTEs were performed in PAT (61%, n = 105/172), while 39% (n = 67/172) were performed in the immediate preoperative holding area. The majority of subjects were ASA-PS 3 (65.7%, n = 113/172) and were undergoing intermediate-or high-risk surgery (72.1%, n = 107/172) as defined by the European Society of Cardiology and European Society of Anesthesiology Guidelines. 7 Subject demographics and findings are summarized in the Table. Subjects had a surgical mortality risk of S-MPM class level I (27.9%, n = 48/172) or S-MPM class level II (65.1%, n = 112/172). Twelve subjects (7.0%) had an S-MPM class level III or an estimated surgical risk of >10%. The location where the TTE examination was performed differed based on surgical mortality risk. While the majority of S-MPM class II subjects (69.5%) had their TTE examination performed in the PAT clinic, the higher S-MPM class III subjects were more frequently imaged in the immediate preoperative holding area.
The most common indications for ordering TTE examinations were new murmur, history of congestive heart failure, and unknown functional status. No complications related to TTE were reported.
DISCUSSION
The purpose of this article was to describe an anesthesiologistled preoperative TTE service. The implementation of the clinical service was feasible, typically requested by preoperative physicians in ASA-PS ≥3 subjects, undergoing intermediateor high-risk procedures. Since the introduction of this model as an alternative option for preoperative TTE examinations, it has become the primary method for performing TTE examinations for preoperative cardiovascular risk assessment. The TTE examinations were ordered to answer clinical questions raised by physicians in the PAT clinic or preoperative holding area. As the stewardship of health care dollars continues to increase and evolve, so does the importance of identifying ways to improve patient safety, outcomes, and value of clinical services. Our study is limited by a small cohort at a single institution. We were able to demonstrate the ability to conduct these examinations in a timely fashion, which has the potential to optimize operating room throughput. Prospective studies to define the impact of such a service are needed. E 
